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ABSTRACT

This Technical Report contains a general discussion on acceptance
sampling wherein data from previous lots are used as a part of the
criteria to determine acceptability of the current lot under consideration.
The group of lots from which data are utilized is termed a ''chain' of lots
(each lot being a link in the chain), and the total process is termed ''chain
sampling. "

The process of chain sampling is described, the theory developed,
applications described, and its utility compared to single sampling. In
addition, the report presents a somewhat unique method of computerizing
the computation of operating characteristic curves for chain sampling
plans and offers a limited number of plans for sample sizes 5, 10, 15,

and 20 for possible application by its recipients.
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FOREWORD

The application of chain sampling to the general field of acceptance
sampling is relatively new and, in fact, is still ''low key' with only
limited applications being identifiable after considerable contact with
government and industry over the past 3 years (see Section 3.0). While
the basic theory of chain sampling was set forth by Harold F. Dodge in
1955 and extended in 1964 by H. F. Dodge and K. S. Stephens in a series
of technical reports from Rutgers State University under contract to the
Office of Naval Research, it appears that little has been done to stimulate
application and further analysis of this type acceptance sampling. This
report is being written for the primary purpose of attempting to stimulate
further research in chain sampling, especially in the applicability area.
The authors of this report have drawn heavily on the earlier works of
Dodge and Stephens; and although the specific chain sampling plans
offered in this document are tailored heavily to Army Missile Command
needs, it is hoped that this report will stimulate research and application
by others and thus result in additional knowledge being provided for

advancement of the state-of-the-art of acceptance sampling.
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1.0 INTRODUCTION
Traditionally, acceptance sampling has been utilized as a technique
to make a decision to accept or reject a lot of material based on informa-

tion attained solely from the inspection of a sample from that lot. Chain

sampling represents a marked deviation from that concept in that it
considers inspection information not only from the lot under considera-
tion but also from previous lots. In this way chain sampling considers
historical as well as current inspection results. The method in which
the historical results are considered will become obvious to the reader
in subsequent paragraphs of this report.

Chain sampling derives its name from the consideration of the fact
that acceptance criteria are established for a chain of lots rather than for
each individual lot. The entire process is seen as a series of associated
operations in which individual samples are like the links in a chain.
Acceptance is then based on the sampling results from several links of
the chain. This contrasts with single sampling where an accept/reject
decision is made solely on data from a specific lot.

The idea of chain sampling was apparently developed by H. F. Dodge
and extended by others for application to the inspection of product
characteristics when the inspections are costly or destructive. In such

cases a plan with a small sample is usually chosen for practical reasons.




Chain sampling is intended to overcome some of the shortcomings
of conventional plans having an acceptance number of ¢ =0 without
increasing the number of specimens inspected per lot. It attempts
to accomplish this by using the cumulative results of several samples
and is applicable to situations where production is repetitive under
substantially the same conditions.

This technical report provides a brief description of the mechanics
of chain sampling; .a discussion of its general applicability; offers a variety
of plans and their associated operating characteristic curves which may
be used as a "handbook'' and, finally, provides a fairly comprehensive
review of the mathematical principles applicable to chain sampling.

There are many variations in the scheme for doing chain sampling.
While appendix A provides a general mathematical treatment of chain
sampling, it is most probable that only the mathematically inclined will
desire to study it in depth; therefore, it is proper to stress here that
the body of this technical report covers only a limited type of chain
sampling. Many other variations are possible and in many instances
may be more appropriate for a particular application than the particular
schemes presented in this report. It is reiterated, however, that the
mathematical principles in appendix A cover, or can be modified to

cover, all the possible variations.




The Army Missile Command Directorate for Product Assurance
has established a rather unique computer program for handling a variety
of chain sampling schemes and is available for providing consultation to
anyone in the government who is interested in establishing their own
capability to generate chain sampling plans tailored to their own particu-
lar needs. The basic logic that enables the computer program to operate

is described in Appendix B.




2.0 MECHANICS OF CHAIN SAMPLING

A chain sample is, as the name implies, a link in a series of
links. The chain is a sequence of inspection lots from an essentially
continuous process. For illustration purposes, suppose the following
criteria are established:

n - the number of units to be inspected from each lot

K - the number of lots in the chain

¢ - the cumulative acceptance number over K lots

d;- the number of defects in the ith lot

Diagrammatically, the chain sampling plan would operate as
follows:

Lot 7: ( 5 f ,6> ;) % d=dg+dg+d,
6 (7

Lot 9: 9 | td=dnp+dgtdg

In this plan, if at any time a particularj exceeded c, the last
lot in that chain would be rejected. If in the above example dn+dg+dg>c,
lot 9 would be rejected, lots 8 and 7 would have been previously accepted:
lot 8 having been accepted on the basis of the sum of defects from lots
6, 7, and 8; lot 7 having been accepted on the basis of the sum of defects
from lots 5, 6, and 7.

It is obvious from the above that K, the number of lots in the chain,

is 3; and that ¢, the acceptance number, is not the acceptance number for

a single lot but for K lots (in this example, 3 lots).
4
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The above diagram depicts the ''normal operating stage' of chain
sampling; that is, one is already in a normal operating chain. One
might ask the question, ""How did we get in this stage and what do we
do if a lot is rejected?' Normally chain sampling will consist of two
stages defined as follows:

Initial and restart stage - The stage entered at the very beginning
of sampling and the stage entered immediately after any rejection. (This
may be envisioned as a clearing sequence upon entering sampling and
after any lot rejection.)

Normal operating stage - The stage entered after the initial or
restart stage is satisfied (once entered, sampling will remain in this
stage until a rejection occurs).

Both of the above stages may involve chains of different lengths
and each with its own criteria for acceptance.

With this background a complete chain sampling plan will now be
discussed.

Before sampling is begun, certain quantities in addition to sample
size, n, are decided upon.

For the initial and restart stage they are:

1. The number of links (lots) in the initial and restart stage of

the plan (K).




2. The cumulative number of defectives to be allowed in the K,
samples before a lot will be rejected (c;).

For the normal operating stage they are:

3. The total number of links (lots) in the normal operating stage
of the plan (K,) (where Ky ~Kj).

4, The cumulative number of defectives to be allowed in the K2
samples, before a lot will be rejected (cgy) (where cg - cq).

Suppose a given plan is (K;=3, Kg=4; cy=a;, cg=a,). (Refer to
Figure 2-1.)

At the start of a program and following a rejected lot, the restart
procedure is initiated. In the restart procedure, sample (1) is tested
and the number of defectives d; in sample (1) are recorded.

Then d; is checked against cy. If d1 is equal to, or less than, Cys
lot (1) is accepted. If d1 is greater than c,, lot (1) is rejected; and since
the restart procedure is initiated on rejection of any lot, the above step
on the next lot is repeated. This is true for a rejection at any step;
therefore, on any subsequent rejection it is to be understood that a return
to this step is mandatory.

If lot (1) is accepted, sample (2) is tested and the number of
defectives d2, in sample (2), is recorded and added to d; and the result

d1+d2 is recorded.

Then d1+d is compared to cy. If d1+d2 is equal to, or less than,

2

cy, lot (2) is accepted. If d,+d, is greater than c

1+dg lot (2) is rejected.

11
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If lot (2) is accepted, sample (3) is tested and the number of

defectives d, is recorded and added to d1+d

3 and the result d1+d +d

2 2 3

is recorded.

Now d,+d,+d, is compared to c, to see whether the lot (3) will be
accepted or rejected.

If K, is equal to 3, and rejection of lot three occurs, the restart
process begins again with sample (1) and ¢y, all previous samples are
forgotten and the results erased.

If Kl is equal to 3, and acceptance of lot three occurs, the normal

operating procedure begins.
Sample (4) is tested and d, is recorded and added to d;+dg+d3, but

the result d; +d,+d,+d, is checked against Co. If dy+d

otds +c13+d4 is equal to or

2

less than Cg, lot 4 is accepted. If d1+d2+d +d , is greater than c,, lot 4

3 74 2’

is rejected.

The procedure will be repetitive until sample K2+1 is reached,

regardless of the value of K2'
Now, sample (5) (K2+1) is tested, the result is recorded and the

sum d2+d3+d4+d5 is formed and checked against Co- If d2+(13+d4+d5 is

greater than c_, lot (5) is rejected.

2’
This process of retaining the number of defectives in the last K_=4
4
samples (for the current sample) continues until a rejection of a lot occurs.

The process is the same regardless of the value of K,.

7




When a lot is rejected, the restart process begins again with
sample (1) and c;. All previous results are erased and all previous
lots are forgotten.

There are many variations that can be used in chain sampling.

For instance, if (K1=0, cl=0) and (K2=1, C2=0)’ the chain process would
in essence disappear and the plan would be one in which a single lot will
be accepted or rejected depending on whether any defectives were found
in the lot. This is a case of a one lot chain which is synonomous with
single sampling. Another variation would be to set (K1=0, cl=0) and
(K2=3, c9=2). This would represent a chain plan with no initial or
restart stage and a simple three lot chain. In this case, a rejection
would merely require that the chain be started anew as if the normal
chain were the restart stage.

As in any type of acceptance sampling, the properties of a chain
sampling plan are to a large degree indicated by its operating character-
istics (OC) curve. In chain sampling if rather large values of Kl and K2
are chosen, the computation of OC curves are rather difficult. Appendix
A covers thoroughly the mathematical procedures used by the Army
Missile Command, and Appendix B covers the logic used in a computer
program. Appendix A is fairly complex and is written for the mathema-

tician familiar with the techniques utilized. For the less mathematically

inclined, a very simple case will be chosen and a formula for computation

-
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of probability of acceptance (Pa) developed. It is to be stressed, however,
that this procedure becomcs too cumbersome for practical use and is
presented only to acquaint the reader with the logic involved in computing
OC curves for chain plans.
Suppose a desired plan is established with parameters K1=O,
c1=0; K2=3, c2=l; n=10.
In a three lot chain, the sequences leading to acceptance of a lot
can be enumerated as:
0 (occurrence of 0 defectives in the sample will always lead
to acceptance of the lot)
R1 (1 defective in a sample preceded by a rejected lot will lead
to acceptance of that lot)
RO1 (1 defective in a sample, preceded by 0 defectives and that
lot preceded by a rejection)
001 (1 defective in a sample preceded by two 0 defective samples)
The probability of lot acceptance, Pa’ is then
Pa = P0+P

RP1+PRP0P1+P0P0P1

2
P_ = Py+P, [PRU+P)+F ]
where P0 = binomial probability of 0 defectives in a sample of 10
P; = binomial probability of 1 defective in a sample of 10
Pp = probability of lot rejection (1-P,)

Algebraically the P_ equation can be solved as follows:

- 2




2
P_-PPp(1+P )=P +P P

P,-P1(1+P)+P,P (1+P()=P((1+PP )
P, [1+P (14P )] = P, (1+P)+P (1+P P )

P1(1+P)+P (14P P()
1+P1(1+P0)

Pa=

Individual points on the OC curve can be computed from this
equation by substituting, for a given fraction defective (p '), binomial

probability values for P, and PO.
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Initial Step and the
First Step of Restart Procedure

v
Sample (1) if (d, <a;) —=> accept lot (1)}
<— Reject lot (1><—7 otherwise
—
Initial and Sample (2) if (d1+d2_<__al) —> accept lot (2)—>
Restart
Stage <— Reject lot (2)<—| otherwise
¥
Sample (3) if (dy+dy+dg < a,) —> accept lot (3>
<— Reject lot (3Y<—] otherwise
\'2
Sample (4) if (d1+d2+d3+d4-_<32) —> accept lot (4)—>
<— Reject lot (4)<— otherwise
—
Normal Sample (5) if (d2+d3+d4+d55 a,) —> accept lot (5) >
Operating
Stage <— Reject lot (5)<— | otherwise
v
Sample (6) if (d3+d +dg+dg < ay) —> accept lot (6) —]
<— Reject lot (6)<——| otherwise
v
Figure 2-1 Diagram of Two Stage Chain Plan
(K1=3, cy=ag; K2=4, 02=a2)
11
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3.0 APPLICATION OF CHAIN SAMPLING

It has been pointed out that chain sampling is applicable to a
sequence of production lots from an essentially continuous process,
where each lot is expected to have substantially the same quality as
every other lot in the sequence. It is also expected that the lots will
be presented for inspection in the order of their production. The pro-
cedure is not considered to be suitable for intermittent or job-lot pro-
duction or to occasional purchases. The main idea behind chain sampling
is that, if a process is producing a fairly constant quality product, a
slight increase in the number of defectives in the sample may be con-
sidered due to chance rather than a change in lot quality.

As previously stated, chain sampling is intended to overcome some
of the shortcomings of conventional plans having an acceptance number of
c =0 without increasing the number of specimens to be inspected per lot.
More generally, it is possible to devise a chain plan whose acceptance
probabilities closely match any given single plan with considerable
reduction in sample size and inspection cost. (Figure 3-1 provides a
comparison of a single sampling plan with a chain plan with a 50% reduc-
tion in sample size.) Chain sampling is therefore applicable to situations
where inspectiors are costly and/or destructive so that normally only a
small number of samples can be afforded per lot. One application of chain
sampling which is employed at MICOM for this reason is the acceptance-
test firing of missiles. Obviously in such a situation the economy to the

government is considerable in both tirrlxg and money.

.




Another possible application of chain sampling takes advantage of
lower lot sample sizes to decrease the lot sizes instead of saving money
and thereby improve the sensitivity of the plan to change. For example,
it is often necessary because of low production rate and high cost of
items to define a month's production as a lot. In this case, it is prefer-
able to utilize chain sampling to reduce the lot size to one-half month's
production since homogeneity of production is harder to maintain over
such a long time period and since the value of material subject to rejec-
tion is excessively high.

In the selection of chain sampling plans, caution should be exercised.
There are combinations of Kjcy with Kgcqy that are not logical. Two types
of such combinations are discussed below.

(1) Very loose Kjc, restart stage with very tight Kycy normal stage.

It is not logical to have loose criteria for restart and tight criteria for
normal. For example, suppose a plan is selected that has the following
parameters K1=2 c172, K2=2 cg9=1, n=5. These parameters allow combina-
tions (over two lots) of two failures in ten units in the initial and restart
stage and only one failure in ten units in the normal stage. The initial and
restart stage is thus much looser than the normal stage. It does not make
sense to allow loose criteria during initiation of sampling and immediately
after rejecting a lot and go to much more strict criteria while in the normal
state. The point to be made is that while this plan might yield a desirable
operating characteristic curve, practical analysis should not allow it to

be chosen for application. 13




(2) Extremely tight Kycq criteria coupled with very loose Kqgcg

criteria.

Again, thinking of the K,c, criteria as an initial and restart stage
after rejection, it is perfectly logical to establish these criteria tighter
than the normal state (Kgcg) criteria; however, here we are alluding to
severely tight Kjc; criteria as compared to the K,ycg criteria. As an
example suppose we have the following criteria for a chain plan: K1=2
c1=1, K9=3 ¢9=5, n=10. These parameters allow only one defective over
20 units in the initial and restart stage and yet allow five defectives out
of 30 in the normal state stage. While this plan might give an acceptable
operating characteristic curve, it does not appear very logical for most
applications, especially, if one is dealing with sampling for a performance
parameter such as reliability which cannot be varied as easily as a simple
quality characteristic such as a dimension. In other words, there are
definite limits on the ""good' side which the contractor cannot be expected
to exceed without extensive effort and perhaps extensive redesign. The
sampling plans being considered must be analyzed from this practical
application viewpoint and the most optimum one chosen.

The above examples represent only a few of the factors which must
be considered in selection of a suitable chain sampling plan. The use of
this type of acceptance sampling is quite new and we still have a lot to

learn concerning proper plan selection. It is hoped that publication of this

14
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report will stimulate interest in the use of chain sampling and will lead

to a better understanding of the procedure.
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CHAIN SAMPLING PLANS - )
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CHAIN SAMPLING PLANS - n=10
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0,02 0. 99 1.0 0,989 1,0 1.0
0,03 0.98 1.0 0. 97 0,989 1.0
0.04 0.97 0. 999 0.94 0. 895 1.0
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CHAIN SAMPI.ING PLAN DATA
SAMPLE SIZE 10
TABLE 5-3
Fraction
Curve 1 Curve 2 Curve 3 Curve 4 Curve 5
Defective K °1Cy=2 K=1 € =2 Ky<1 C=2 Ky=1 €;=2 Ky =1 Cy=2
P Ko=2 Cy=3 Ky=2 Cp=4 | K,=3 Cy=3 Ky=3 Cy=4 Kp=3 Cy=5
0.01 1.0 1.0 1,0 1.0 1.0
0.02 0,999 1.0 0,998 1.0 1.0
0,03 . 988 1.0 0.99 0, 999 1.0
0,04 0,39 0. 949 0.98 0, 996 0,999
0,05 0,99 0,998 0.97 0.99 0.998
0,06 0,98 0,885 0.95 0,48 0,929
0.07 0, 96 .99 0.92 0.97 0.89
0.08 0. 95 0,98 0,896 0,05 0,98
0.09 0.983 0,88 0.87 0,983 0,97
0,10 0,81 0. 987 0,84 0,91 0,98
0,11 0.88 0,95 0,81 0.89 0,94
0,12 0. 86 0,94 0.78 0. 86 0.92
0,13 0, 83 0,82 0.75 0,83 0.8998
0.14 0,80 0,897 0,72 0, 81 0,88
0,15 0,77 0.87 0,696 0,78 0.85
0.18 0.74 0,85 0,67 0,5 0,83
0.17 0.71 0, 82 0. 64 0,72 0, 799
0.21 0.59 0.70 0.54 0. 61 0,69
0. 24 0.50 0,61 0.46 0.53 0.5985
0,27 0,42 0,51 0.396 0.45 0.52
0.30 0,34 0,42 0,33 0. 38 0,43
0,34 0,26 0.31 0n.25 0, 29 0,33
0,398 0.17 0,186 0.17 0,19 0,22
0.41 0,14 0,16 0,14 0.16 0,18
0.43 0,12 0,13 0,12 0.13 0.15
0,45 0,095 0.10 D, 084 0,10 0.12
0,47 0,076 0,082 0,076 0,081 0,092
0.49 0.0599 0, 064 0.05908 0,064 0.071
0,53 0,038 0,037 0,038 0,037 0, 041
0,58 0,017 0,017 0,0199 0,017 0,018
0,62 0, 0086 0,00886 0, 0088 0, 0086 0.009
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Fraction Defective
CHAIN SAMPLING FLAN DATA
SAMPLE SIZE 10
TABLE 5-5
Fraction Probability of Acceptance
Curve 1 Curve 2 Curve 3 Curve 4 Curve 5
Defective K Z(‘1 1 P\l ..(" 1 K] 2(" 1 h] ‘2('I 1 }\1 2.C;=t
P Kgs3 Cpe2 Kg=3 Q23 Ky=3 Cyod Ky=3 Cy:5 Ky23 C,:6
0.01 0.908 1.0 1.0 1.0 1.0
0.02 0. 99 0.99%8 1.0 1.0 1.0
0.03 Q.97 0.99 0. 998 1.0 1.0
0,04 0. 94 0,98 0,09 0,999 1.0
0.05 0.898 0. 98 0,99 0.997 0,999
0, 06 0. 86 0.93 0.97 0.99 0, 098
0,07 0. 81 0. 89 0. 85 0,98 0. 99
0.08 0. 77 0. 85 0.92 0. 97 0.99
0,09 0,72 0, 81 0, 88 0. 94 0.98
0.10 0.68 0.76 0. 84 0.9] 0.96
0.11 0. 64 0.71 0. 70 0.87 0,93
0.12 0.59 0.66 0. 74 0,82 0,898
0.13 0.55 0. 61 0. 68 0,76 0. 85
0,14 0.52 0.57 0. 63 0.7 0, 796
0.17 0. 41 0. 45 0. 48 .54 0,61
0.19 0. 35 0. 38 0.40 0. 44 0,49
0. 21 0. 30 0.32 0. 34 0,36 0,39
0,23 0. 26 0,27 0. 28 0. 29 0.31
0.25 0,22 0,22 0,23 0.24 0.25
0,27 0.18 0.19 0,19 0,185 0, 20
0.29 0,15 0.15 0,16 0,16 0,16
0, 31 0.12 0,13 0.13 0.13 | 0.13
0.33 0.10 0.10 0.10 0,10 0.10
0.35 0.081 0.082 0.082 0.083 0, 083
0.37 0. 065 0. 065 0. 065 0. 065 0, 066
0.39 0. 051 } 0. 051 0. 051 0. 051 0, 05)
0.41 0.039 0.039 0. 0395 0.0397 0.0398
0. 46 0,0198 0.0198 0.0198 0.0198 0.0198
0,51 0. 0020 ‘1 0. 0090 j 0, 0090 0, 0090 . 0090
2
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CHAIN SAMPLING PLAN DATA
SAMPLE SIZE 10
TABLE 5-6
Fraction Probability of Acceptance
Curve 1 Curve 2 Curve 3 Curve 4 Curve 5
Defective Kl=2 (‘1:3 Kl"2 C]LS I\I'Z lei l\l 2C1=4 }\l=2(fl-4
P K2 3 C‘Z 4 K2='3 (_‘2 =5 Kz 3 CZ:B I\Cz'? C2=5 K2=3 CZ:“&
0.01 1.0 1.0 1.0 1.0 1.0
0.02 1.0 1.0 1.0 1.0 1,0
0.03 0.999 1.0 ¢ L 1.0 1.0
0.04 0. 996 0. 909 1.0 0. 999 1.0
0.05 0.99 0.998 1.0 0. 998 1.0
0.08 0.98 0.99 0.999 0.99 0,999
0,07 0.97 0.99 0,997 0.99 0,997
0.08 0.95 0.98 0.99 0.88 0.99
0.09 0.93 0.97 0.99 0.97 0.99
0.10 0.91 0.96 0.98 0.98 0. 98
0.11 0.89 0.94 0.97 0.94 0, 97
0,12 0.86 0.92 0,08 0,92 0.96
0,13 0,83 0.89 0.94 0.91 0.95
0.14 0.81 0.87 0,92 0.88 0.93
0.15 0.78 0, 84 0, 899 0,86 0.92
0.16 0.75 0,81 0,87 0,84 0,896
0,20 0,65 0.699 0.75 0.74 0, 80
Q.24 0.56 0.59 0.83 0,66 0.70
0,29 0.46 0,48 0.497 0.562 0.59
0,31 0.43 0. 44 0.45 0.53 0.55
0.34 0.38 0. 38 0.39 0.49 0. 4999
0.37 0.33 0.33 0.34 0.45 0. 45
0. 41 0.27 0.27 0.27 0.396 0.399
0.44 0.23 0.23 0. 23 0.36 0.38
0,48 0.17 0,17 0.17 0.30 0.30
0.55 0.083 0.093 0,093 0. 21 0.21
0.59 0,059 0,059 0,059 0.186 0,16
0.63 0.034 0.034 0.034 0,11 0,11

30




SECTION 6.0

CHAIN SAMPLING PLANS - n=15
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Fraction Defective
CHAIN SAMPLING PLAN DATA
SAMPLE SIZE 15
TABLE 6-1
Fraction
Curve ] Curve 2 Curve 3 Curve 4 Curve 5
Defective KJ'O C1=0 K1=OC’ =0 l\’1=0 Cl=0 l\,vO Cl K]!O Crer
p K2=’2 C2»3 K2=2 ("2:6 K2=3 Cz‘—‘3 Kg=3 C2 K2=3 (‘2=9
0,01 1.0 1.0 1.0 1.0 1.0
0,02 0,998 1.0 0,992 1.0 1.0
0.03 0,09 1.0 0.97 1.0 1.0
0.04 0,88 1.0 0.85 0.998 1.0
0.05 0,96 0.999 0.91 0,995 1.0
0.08 0,93 0.998 0.87 0.99 1.0
0.07 0.897 0.996 0,83 0.98 0.9998
0,08 0.88 0,89 0.78 0.96 0.9898
0.09 0.82 0.99 0.75 0,94 0. 996
0.10 0.78 0.988 0,71 0,92 0.99
0.11 0,74 0.97 0.68 0.89 0. 89
0.12 0.71 0.95 0. 65 0,87 0.98
0,13 0,67 0, 94 0.62 0. 84 0. 96
0.14 0.63 0.92 0.59 0.81 0.95
0,21 0.43 0.73 0.42 0.64 0,797
0.23 0.38 0.68 0.38 0.61 0.75
0.25 0.34 0.863 0.33 0.58 0.71
0.29 0.25 0,55 0.25 0.52 0. 65
0.33 0,18 0,48 0,18 0,47 0,60
0.38 0.11 0,41 0,11 0.41 0.55
0. 45 0. 041 0. 31 0.041 0.31 0,498
0.52 0,012 0.20 0.012 0.20 0,45
0.58 0.0032 0.11 0.0032 0.11 0.397
0,62 0. 066 0,0011 0,066 0.35
0,65 0. 040 0. 00048 0. 040 0,30
0,71 0,032 0. 000063 0,012 0,20
0.77 0, 0023 0.0023 0.097
0.80 0,058
0. 83 0.029
0, 87 0. 0084

33
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Fracuon Defective
CHAIN SAMFLING PLAN DATA
SAMPLE SIZE 15
TABLE 6-2
Fraction Probability of Acceptance ‘
Curve 1 Curve 2 Curve 3 Curve 4 Curve 5
Defective K. =1 ('1 =0 Ky=1 C,=0 K;=1 (‘1 0 K;=1 C] Ky =11C,=0 |
G R =92 .

P K 2C22 1\22C23 K22('24 KZ"CZ 22(26
0. 01 0.997 .0 .0 1.0 T 10
0.02 0.98 0,997 1.0 1.0 1.0 ‘
0.03 0. 94 0.99 0.997 1,0 1.0
0.04 0,87 0. 96 0.99 0.998 1.0 l
0.05 0,79 0. 91 0.97 0,99 0.989
0. 06 0.70 0. 85 0.94 0.88 0,996
0.07 0.61 0.77 0. 89 0.96 0.99 )
0.08 0.52 N, 67 0.82 0.93 0, 98 1
0,09 0.44 0,58 {3 0. 8% 0. 95
0,10 0,37 0. 49 0.64 0.79 0.91
0.11 0. 31 0.41 0.54 0.70 0. 85
0.12 0.25 0.33 0.45 0. 60 0. 76
0.13 Omal 0,27 0.37 0. 4997 0,67
0.14 0,17 0. 22 0.29 0. 41 0.56
0.15 0.14 0,18 0. 24 0.32 0. 46

0.14 0.19 0.26 0,36
0.12 0,15 0,20 0.28
0. 0904 0.12 0.16 0,22
0.075 0. 095 0.12 0.17
0,061 0,075 0.098 0.13
0,049 0, 0598 0.075 0, 099
0,032 0,048 0. 059 0.076 |
0,031 0,038 0, 04¢ { 0.058
0.025 0,030 0, 036 . 0. 045
0.0197 0.024 [ 0.029 0. 035
0.016 0,019 ‘ 0, 022 ( 0,027
0.012 0,015 I o.018 0.021
0. 0099 0.012 0.014 0.016
0.0078 | 0.0083 0,01} | o3
| ©0.0073 0.0086

0. 00997

34
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CHAIN SAMPLING PLAN DATA
SAMPLE SIZE 15
TABLE 6-3
Fraction Probability of Acceptance
Curve 1 Curve 2 Curve 3 Curve 9 —Curve 9
Defective K,=1 Cy=1 K;=1 Cy=1 K;=1 C,=1 K;21 Cy=1 Ky=1 C =1
P Kz'«z szz K,=2 (‘2 3 K2=2 C2r4 h2*2 Cz=5 Kp=2 Cy=6
0.01 0.997 1.0 1.0 1.0 1.0
0.02 0,08 0.997 1.0 1.0 LI
0.03 0.96 0.99 0.998 1.0 .0
0.04 0.92 0.97 0.99 0.999 1.0
0.05 0.87 0.95 0.98 0,897 1.0
0.06 0.82 0.91 0.97 0.29 0.998
0.07 0.76 0. 87 0.95 0.98 0. 995
0.08 0.70 0.82 0.91 0,87 0,99
0.09 0.64 0. 77 0.87 0.984 0. 98
0.10 0.5¢9 0.7 0,82 Q.81 0.06
0.11 0.53 0.865 0,77 0,87 0,94
0.12 0.48 0.59 0.71 0,82 0.81
0.13 0.43 0.53 0.65 0.786 0.87
0.14 0.38 0. 48 0.58 0.70 0. 81
0.15 0.34 0, 42 0.52 0.63 0.75
0.17 0.26 0,33 0.41 0.50 0.62
0.19 0.20 0,25 0,31 0.38 0.48
0.20 0.17 0,21 0.26 0,32 0.41
0.22 0.13 0.18 0.19 0.24 0. 298
0.24 0. 096 0.1 0.14 0.17 0.21
0. 286 0.06997 0,080 0.087 0.12 0.14
0. 28 0.080 0.057 0.067 0.081 0.098
0,30 0,038 0.039 0. 046 0. 055 0. 066
0.32 0.025 0,027 0.031 0,037 0. 044
0.34 0.017 0.018 0.021 0.024 0.029
0. 36 0.012 0.012 0.014 0.016 0.038
0.38 0.0079 0, 0081 0, 0088 0.010 0.012
0. 40 0.0052 0.0084 0.0074
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SAMPLE SIZE 15
TABLE 6-4
~ Fraction Probability ol Acceplance
Curve 1 Curve 2 Curve 3 Curve 4 Curve 5
Defective Kl 1 (31'2 Klrl CI=2 K]'l Cy=2 l\1=1 C1=2 K;=1 Cy=2
P Ky+2 Cy=3 Kp=2 Cy=4 | Kg2 Cy=5 Ky=2 Cp=6 K,<2 Cp=7
0.01 1.0 1.0 1.0 1.0 1.0
0.02 0,998 1.0 1.0 1.0 1.0
0,03 0.98 0.998 1.0 1.0 1.0
0.04 0.98 0.99 1.0 1.0 1.0
0. 05 0.98 0.99 0.9987 0.999 1.0
0.06 0.93 0.97 0.99 0,998 1.0
0.07 0.89 0. 98 0.99 0. 998 0, 999
0.08 0. 86 0.93 0.97 0.99 0,998
0.09 0.81 0,90 0. 96 0,99 0. 996
0.10 0.77 0.87 0,94 0.98 0,99
0.11 0,73 0,83 0,91 0.96 0.99
0.12 0.68 0.79 0.88 0.94 0.98
0.13 0.64 0.75 0,84 0.92 0.98
0. 14 0.59 0.70 0.80 0.88 0.94
0.15 0.55 0.66 0.76 0.85 0.92
0.16 0.51 0.61 0.72 0.81 0.89
(7 g 0,47 0,57 0.67 0.77 0. 86
0.18 0. 43 0.52 0.82 0.72 0. 81
0.20 0. 36 0. 43 0.52 0.62 0.72
0. 22 0.298 0.36 0,43 0.51 0.6}
0,24 0.24 0,28 0. 34 0.41 0,487
0, 26 0,18 0,22 0.27 0.33 0.39
0.27 0.17 0.198 0.24 0.29 0.35
0.28 0.15 0.17 0. 21 0.25 0.30
0.30 0.12 0.13 0.186 0.19 0,23
0.32 0.092 0.10 0.12 0.14 0,17
0. 34 0,068 0.074 0.084 0.0989 0.12
0. 36 0,051 0,054 0.060 0.070 0.083
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Fraction Defective
CHAIN SAMPLING PLAN DATA
SAMPLE SIZE 15
TABLE 6-5
Fraction Probability of Acceptance
Curve 1 Curve 2 Curve 3 Curve 4 Curve 5
Defective Ky=1 C,=0 K1=1 Cy=0 Ky=1 C;=0 K;=1 C;=0 Ky=1Cy=0
P K2=3 C2=1 Ky=3 Cy=3 K2:3 Co=5 sz 3 Cy=7 Kg=3 Cy=9
0.01 0.96 1.0 1.0 1.0 1.0
0.02 0,88 0.99 1.0 1.0 1.0
0,03 0.79 0.96 0.9897 1.0 1,0
0.04 0,697 0.91 0.99 1.0 1.0
0.05 0.61 0.84 0.97 0,897 1.0
0.08 0.53 0,75 0.983 0.99 0.999
0.07 0,45 0. 66 0.87 0.98 0.998
0.08 0.38 0.58 0.79 0.95 0.99
0.09 0.32 0.49 0,70 0.897 0.98
0.10 0.27 0.42 0,60 0.83 0. 96
0.11 0.23 0.35 0.51 0.74 0.02
0.12 0,19 0.29 0.43 0.64 0.88
0.13 0.186 0.24 0.35 0.53 0.78
0,14 0.13 0. 20 0,29 0.44 0.67
0.15 0.11 0.17 0,23 0,35 0.58
0.186 0,088 0,14 0.19 0. 28 0,45
0,117 0.072 0.11 018 0.22 0.36
0.18 0, 059 0. 090 0.13 0,18 D.28
0.19 0.049 0.073 0.10 0,14 0.21
0.20 0.0398 0, 059 0.081 0.11 0,18
0,21 0,033 0.048 0.0686 0.087 0.13
0,22 0,027 0,038 0.053 0. 069 0.098
0.23 0,022 0,031 0,042 0. 055 0.074
0,24 0,018 0.025 0,034 0.043 0.057
0.25 0.014 0,0197 0,027 0.034 0,044
0.26 0.012 0.016 0,022 0,027 0.035
0. 27 0. 0083 0,012 0,017 0,022 0.027
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Fraction Defective
C HAIN SAMPLING PLAN DATA
SAMPLE SIZE 15
TABILI 6-6
r — Fraction -L B - P robability of Acceptance
— Curve 1. ] Curve 2 T Cuarve 3 — Ccurve 8 Turve 5
Defective F\l 1 ("’ 1 h]'l (‘] 1 l\‘ 1 (‘] 1 l\l 1 (l 1 }\l:l ('lfl
- K,=3 Cy2 Kp=3Cp=3 | K,=3 Cpe4 K,*3 C,6 Kp=3 Cp-8
0.0 N, 90 1.0 1.0 1.0 1.0
0. 02 0. 97 0,99 0. 898 1.0 1.0
0, 03 0.902 n.97 0.99 1.0 1.0
0. 04 0.87 0. 94 0.98 0. 998 1.0
0. 05 0, 82 0, 899 0. 95 0.99 1.0
0. 06 0,76 0.85 0. 02 0, 989 0, 999
0,07 0,70 0,799 0. 88 0,97 0. 996
0,08 0,65 0.74 0,83 0.95 0.99
0,09 0.595 0,69 0.78 0.91 0.98
0,10 0.54 0.63 0.72 0.87 0, 96
0.1} 0. 49 0.58 0.866 0.82 0. 94
0,12 0. 45 0.53 0, 61 0,77 0, 80
0.13 0, 40 0, 48 0.55 0.71 0. 86
| 0.14 0.36 0, 43 0.50 0.64 0,81
0,15 0.32 0.39 0. 45 0,58 0.74
0.16 0,29 0,34 0. 40 0.52 0, 68
0,17 a, 25 0,30 0. 36 0.47 0,61
0,18 0.22 0,27 0, 31 0.41 0.54
0, 20 0.17 0. 20 0.24 0.32 0.41
0,22 0.13 0.15 0.18 0.24 0.31
0, 24 0. 095 0,11 0,13 0.17 0,22
0. 26 0, 0697 0,079 0,093 0,12 0.16
0, 28 0,050 0,056 0, 065 0,088 0.11
0,40 0.036 0. 039 0.045 0.061 0.078
0.32 0.025 0,027 0.031 0,041 0,052
0, 34 0.017 0.018 0.020 0,028 0, 035
0,36 0,012 0.012 0,014 0.018 0.023
0,38 0, 0079 0. 0081 0, 0088 0.012 0,015
0, 40 0, 0052 0.0057 0, 0073 0.0085
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Fraction Defective
CHAIN SAMPLING PLAN DATA
SAMPLE SIZE 15
TABLE 6-8
Fraction Probability of Acceptance
Curve 1 Curve 2 Carve 5 Lurve 4 Curve &
Defective K;=1Cy=3 K;=1 C;=3 K;=1 Cy=3 Ki=1 C;=8 K1 Cl 3
P Ky=3 Cy=4 K2’3 C2'5 K283 Cy=6 Ko=3 Cz =7 K2~3 C2=8
0.01 1.0 1.0 1.0 1.0 1.0
0.02 0,999 1.0 1.0 1.0 1.0
0,03 0,99 0,998 1.0 1.0 1.0
0,04 0.98 0.99 0.998 1.0 1.0
0,05 0,96 0.98 0,995 0.999 1.0
0,06 0,93 0,987 0.99 0.996 0,999
0.07 0. 80 0.85 0.98 0,989 0.997
0.08 0.87 0.92 0. 96 0,08 0,99
0.09 0.83 0.89 0,94 0.987 0,989
0.10 0.79 0, 86 0,92 0.98 0. 98
0.11 0.76 0.83 0.89 0,93 0. 97
0.12 0.72 0. 796 0.88 0.91 0,95
0.13 0.69 0.176 0. 83 0.88 0.903
0,14 0. 86 0,73 0,79 0.85 0. 90
0.18 0.54 0. 60 0.66 0,72 0.78
0.21 0.486 0.51 0,57 0,62 0,68
0.24 0.38 0.43 0.48 0.52 0.57
0.30 0,25 0.27 0.30 0.34 0.37
0.36 0,14 0,14 0.16 0,18 0,20
0.38 0,11 0.11 0,12 0.14 0,18
0. 40 0.084 0,087 0.094 0.10 0.12
0. 42 0. 064 0. 066 0,0698 0.077 0.088
0. 44 0,048 0. 049 0. 051 0,058 0,083
0.486 0.035 0.035 0.037 0.0395 0,044
0.48 0.025 0.025 0.026 0,027 0,030
0.50 0.017 0.017 0.018 0.019 0,020
0.54 0.0078 0.0078 0.0079 0, 0081 0. 0087
0.60 0.0019 0.0019 0.0019 0.00195 0.0020
40
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CHAIN SAMPLING PLAN DATA
SAMPLE SIZE 15
TABLE 6-9
Fraction Probability of Acceptance
Curve 1 Curve 2 Curve 3 Curve 4 Curve 5
Defective K1=2 C1=0 K1=2 (‘IIO KI‘Z Cl'O K1 <2 (‘]=0 K112 C1=0
P K2=3 C2=1 K2=3 C2=3 K2=3 C2=5 K243 Co=7 K2=3 Cz=9
0.01 0.96 0.999 1.0 1.0 .0
0.02 0. 886 0.99 1.0 L) 1.0
0.03 0.75 0.94 0.998 1.0 1.0
0,04 0. 64 0.86 0.98 0.999 1.0
0.05 0.54 0.74 0.984 0. 89 1.0
0.06 0.45 0,82 0.85 0,98 0,998
0.07 0.38 0.50 0.72 0. 93 0.989
0.08 0.32 0.40 0.58 0. 84 0.98
0.09 0.28 0.32 0.45 0.70 0.93
0.10 0,22 0.28 0.34 0,54 0,84
0.11 0.18 0.21 0,26 0,398 0.69
0.12 0.15 0.17 0.20 0.29 0.51
0.13 0.13 0.14 0.186 0.16 0.38
0.14 0.11 0.12 0.13 0.18 0.24
0,15 0.089 0.095 0,10 0,12 0.17
0,16 0.074 0.078 0.083 0,092 0.12
0.17 0.062 0,064 0.067 0.073 0,087
0.18 0,051 0,053 0, 055 0.058 0. 066
0.19 0,043 0, 044 0. 045 0,047 0.051
0.20 0,035 0.038 0.037 0,038 0. 040
0.21 0,029 0.0287 0,030 0.031 0,032
0.22 0.024 0.024 0.025 0,025 0,026
0.23 0.0199 0.020 0.020 0.021 0.021
0.24 0.018 0,018 0.017 0.017 0.017
0.25 0.013 0.013 0.014 0,014 0.014
0.26 0.011 0,011 0,011 0,011 0.011
0,27 0.0089 0.0089 0.00898 0, 0080 0.0091
0.28 0.0072 0.0073 0.0073 0,0073 0. 0073
0,29 0.0059 0.0059 0.0059 0.0059 0. 0059
0.30 0,0047 0,0048 0, 0048 0.0048 0, 0048
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Fraction Defective
CHAIN SAMFLING PLAN DATA
SAMPLE SIZE 15
TABLE 6-10
Fraction Probability of Acceptance
Curve 1 Curve 2 Curve 3 Curve 4 Curve 5
Defective K;=2Cy=1 K;=2 Cy=1 Ky=2 Cltl K122 Cy=1 K,=2 Cl‘l
r K523 Cy=2 Kg=3 Cg=3 Ky=3 Ca=4 Kg=3 Cy=5 Kp=3 Cy=6
0.01 0,994 0.999 1.0 1.0 1.0
0.02 0.97 0.99 0. 998 1.0 1.0
0.03 0.92 0.97 0.99 0.998 1.0
0.04 0. 86 0.93 0.97 0.99 0. 998
0.05 0.79 0.87 0.94 0,97 0.99
0.06 0.73 0.81 0,88 0,94 0.98
0.07 0.66 0,74 0. 81 0.89 0,85
0.08 0.599 0.87 0,74 0,82 0. 89
0.09 0.54 0,587 0.66 0.74 0.82
0.10 0.49 0.53 0.58 0,85 0. 74
0.11 0.44 0.47 0.52 0.57 0.65
0.12 0.39 0.42 0. 46 0, 498 0.56
0.13 0.35 0.37 0.3985 0.43 0. 48
0.14 0.31 0.33 0.35 0.37 0. 41
0.16 0.25 0. 26 0,27 0.28 0,298
0.18 0.196 0.20 0.21 0.21 0, 22
0.20 0.15 0.15 0,16 0.16 0.16
0.22 0.12 0.12 0.12 0.12 0.12
0,24 0,088 0.089 0. 088 0. 090 0. 081
0.26 0. 065 0.066 0.066 0. 066 0.067
0. 28 0, 048 0.048 0,048 0.048 0.048
0.30 0.034 0,034 0,034 0.035 0. 035
0.32 0.024 0.024 0.024 0.024 0.024
0.34 0,017 0.017 0,017 0.017 0.017
42
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Fraction Defective
CHAIN SAMPLING PLAN DATA
SAMPLE SIZE 15
TABLE 6-11
Fraction
Curve ] Curve 2 Curve 3 Curve 4 Curve 5
Defective K, =2 Cl=2 K;=2 Clrz K1:2 C1=2 K1 =2 C1=2 K =2 C;=2
P Ky=3 (‘2=3 K2=3 C2=4 K2=3 Cy=5 Kg=3 Cp=7 Kg=3 Cg=9
0.01 0.9899 1.0 1.0 1.0 1.0
0.02 0.99 0.998 1.0 1.0 150
0.03 0.07 0.99 0.998 1.0 1.0
0.04 0.94 0.98 0.99 1.0 1.0
0.05 0. 980 0.95 0.98 0.998 1.0
0.06 0. 86 0.92 0.96 0. 995 1.0
0,07 0. 81 0.88 0.93 0.99 0.999
0,08 0.76 0.83 0.89 0.97 0.997
0.09 0.7 0.78 0. 84 0.95 0.99
0.10 0.66 0.73 0.79 0.91 0.98
0.11 0.62 0.67 0.73 0.86 0. 96
0.12 0.58 0.62 0.68 0.80 0.93
(0 Ju -} 0. 54 0.58 0.62 0.74 0.88
0.14 0,497 0.53 0.57 0.67 0, 81
0.16 0. 43 0.45 0,47 0.54 0.66
0.18 0. 37 0.38 0.396 0. 44 0. 51
0. 20 0.31 0.32 0.33 0.35 0.39
0.22 0. 26 0. 27 0,27 0.29 0.30
0. 24 0.22 0. 22 0.22 0.23 0. 24
0.26 0.18 0.18 0.18 0.19 0.19
0.28 0.14 0.14 0,15 0,15 0.15
0.30 0.11 0.11 083 0.12 0.12
0.32 0. 089 0.089
0.34 0.068 0.068
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Fraection Defective
CHAIN SAMPLING PLAN DATA
SAMPLE SIZE 15
TABLE 6-12
Fraction Probability of Acceptance
Curve 1 Curve 2 Curve 3 Curve 4 Curve §
Defective KI~2 C,=3 Kl‘2r1r3 K, ZC‘l 3 K1 2(“ 3 Ky=2 C;y=3
P l\2=3 ("2'4 K2 3 Czrs Kz-’i C2 6 I<233 (‘2 7 Kz»'i (*2-9
0.01 1.0 1.0 1.0 1.0 1.0
0 02 0.999 1.0 1.0 1.0 1.0
0.03 0.99 0. 998 1.0 1.0 1.0
0,04 0,98 0.99 0. 998 1.0 1.0
0.05 0. 96 0.98 0.995 0.999 1.0
0. 06 0.93 0,97 0. 89 0.998 1.0
0,07 0,887 0.94 0,87 0.99 0. 9899
0.08 0.86 0.92 0.96 0.98 0.997
0,08 0,82 0.88 0.93 0. 96 0. 994
0.10 0.78 0.84 0.897 0,94 0.99
0.11 0,74 0,80 0. 86 0.91 0,98
0.12 0.70 0,76 0.82 0.87 0. 96
0,13 0. 66 0,72 0,77 0,83 0.93
0.14 0.63 0.68 0.73 0.178 0.89
0.16 0.56 0.597 0. 64 0.68 0.79
0.18 0.50 0.563 0,56 0.59 0,68
0. 20 0.45 0,47 0.49 0.51] 0.57
0. 22 ] 0.40 0. 41 0.42 0. 44 0.47
0,24 | 0.36 0. 36 0.37 0,38 0.3998
0. 26 ‘ 0.31 0.32 0.32 0.33 0.34
0, 28 \ 0,27 0.28 0,28 0,28 0.29
0, 30 0.23 0, 24 0. 24 0. 24 0. 24
0.32 0.198 0.199 n, 198 0.20 0,20
0.34 0.16 0.16 0.16 0.117 0.17
0.36 0.13 0.13 0.13 0.13 0,13
0.38 0,11 0.1 0.1 0.11 0.1
0. 40 0.083 0, 083 0.083 0,083 0,083
). 42 0,064 0. 064 0. 064 0,064 0. 064
0,44 0.048 | 0,048 0.048 0,048 0.048

44
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Fraction Defective
CHAIN SAMPLING PI.AN DATA
SAMPLE SIZE 15
TARIE 6-13
Fraction Probability of Acceptance
- Curve T Curve 2 Curve 3 Curve 7 Curve 9
Defective K =2 Cy=4 K122 Cy=4 Ky=2C,=4 Ky1=2C;=4 Ky=2 Cy=4
P K3 Cp=5 K2x3 C,e8 K2=3 Cg=7 K9=3 C,=8 K2=3 Cy=9
0. 01 1,0 1.0 1.0 1.0 1.0
0.02 1.0 1.0 1.0 1.0 1.0
0.03 0.098 1.0 1.0 1.0 1.0
0.04 0,094 0,998 1.0 1.0 1.0
0. 05 0.98 0.995 0.999 1.0 1.0
0.06 0.97 0.99 0. 996 0.999 1.0
0.07 0. 95 0,98 0.99 0.997 0.999
0,08 0,92 0.96 0.98 0.99 0.998
0.09 0.89 0.94 0,97 0.99 0,895
0.10 0. 86 0.91 0, 85 0.98 0. 989
0,11 0.83 0. 88 0.93 0.96 0.98
Q.13 0.79 0. 8% 0. 8999 0.94 0.97
0.13 0.76 0. 81 0,87 0.91 0.95
0.156 0.69 0. 74 0, 785 0.85 0.89
0.18 0.60 0.64 0.68 0.73 0.177
0.20 0.55 0.58 0.61 0.64 0.68
0,22 0.51 0.52 0.55 0.57 0.60
0, 24 0.47 0.48 0.49 0.51 9.58
0. 28 0.43 0,43 0. 44 0. 45 0.47
0.28 0.39 0.39 0. 3996 0. 41 0,41
0,30 0.35 0. 36 0.36 0.36 0.37
0.32 0.32 0.32 0.32 0.32 0.33
0,34 0.28 0. 28 0.28 0.28 0.29
0,38 0.25 0.25 0.25 0.25 0. 25
0.38 0.21 0,21 0.21 0.21 0.21
0. 40 0.18 0.18 0.18 0.18 0.18
0,42 0.15 0.15 0 15 0.15 0.15
0. 44 0.12 0.12 0.12 0.12 0.1
0. 486 0.096 0.096 0.096 0. 096 0,096
0.48 0,074 0.074 0.074 0.074 0,074

45







SECTION 7.0

CHAIN SAMPLING PLANS - n=20
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CHAIN SAMPLING PLAN DATA
SAMPLE SIZE 20
TABLE 17-1
Fraction Probability of Acceptance
Curve 1 Curve 2 Curve 3 Curve 4 Curve 5
Defective K120 Cy= K1=0 Cy=0 K;:0 C;=0 K120 C=0 K120 C;=0
P Kp:2 Cg=l Kg=2 Cg=2 Kg=2 Cg=3 Kp=2 Cg=4 Kg=2 Cy=5
0,01 0.96 0.994 1.0 1.0 1,0
0.02 0.88 0.967 0.99 1.0 1.0
0.03 0. 80 0.92 0.98 0.994 0.999
0.04 0.71 0.86 0. 95 0,98 0.996
0, 05 0. 63 0. 80 0.81 0. 96 0.99
0. 06 0,56 0,74 0,86 0.94 0.08
0.07 0.49 0,68 0.81 0,90 0. 98
0.08 0, 44 0.62 0,76 0. 86 0.083
0.08 0.38 0.57 0.71 0.82 0, 90
0.1 0.33 0.52 0.66 0.77 0.87
0.11 0.29 0,47 0. 861 0.73 0. 83
0.12 0.25 0.43 0.57 0,69 0.79
0.14 0.19 0.35 0,49 0.61 0.71
0.18 0.13 0.29 0.42 0.54 0.63
0.18 0.10 0.23 0. 36 0. 48 0.57
0,20 0.07 0.18 0.31 0.42 0.51
0.24 0.03 0.10 0,21 0.33 0. 42
0.28 0.012 0.05 0.13 0.24 0. 34
0.32 0. 005 0,02 0.07 0,18 0.26
0. 34 0,003 0.015 0, 051 0.12 0.22
0. 36 0. 01 0,035 0.002 0.18
0.38 (. 006 0.024 0,088 0,14
0. 40 0.016 0,049 0,11
0. 45 0.005 0.019 0.05
0,50 0.006 0.02
0.55 0. 006
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CHAIN SAMPLING PLAN DATA
SAMPLE SIZE 20
TABLE 7-2
Fraction Probability of Acceptance
Curve | Curve 2 Curve 3 Curve 4 Curve 5
Defective Ky1=0Cy=0 Ky=0 Cy=0 K1=0 C;=0 K,=0 C;=0 K;=0 Cy=0
P Kg=2 Cy=6 Kp=2 Cp=17 K3-2 C3=8 | K,=3 Cp-1 Kgp=3 C3=2
0.01 1.0 1.0 1.0 0.94 0.987
0.02 1.0 1.0 1.0 0.85 0. 94
0.03 1.0 1.0 1.0 0.76 0.88
0,04 0, 899 1.0 1.0 0,68 0.81
0. 06 0.99 0. 998 1.0 0.54 0. 69
0.08 0.97 0. 989 0.997 0,42 0.58
0.10 0.93 0,97 0.99 0.33 0,50
0.12 0.87 0.93 0.97 0.25 0.42
0,14 0. 80 0.87 0,93 0.19 0.35
0.16 0.73 0. 81 0. 88 0.13 0.28
0.18 0.66 0.74 0. 82 0. 095 0.23
0. 20 0. 60 0.67 0.75 0.066 0.18
0.24 0.50 0.57 0. 83 0.03 0.10
0. 28 0.42 0.489 0.55 0.012 0. 05
0.32 0,35 0.43 0. 48 0. 005 0.023
0.36 0.28 0. 36 0.43 0.002 0.010
0,38 0.24 0.33 0.40 0. 008
0. 42 0.16 0,26 0,34 0.002
0. 46 0.10 0,18 0.28 0. 0007
0.50 0.05 0.12 0,20
0.54 0,026 0. 065 0.13
0.58 0,011 0.031 0.075
0.62 0.004 0.013 0.034
0.66 0.005 0.015
0.70 0.001 0. 005
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CHAIN SAMPLING PLAN DATA
SAMPLE SIZE 20
TABLE 7-3
Fraction Probability of Acceptance
Curve 1 Curve 2 Curve 3 Curve 4 Curve 5
Defective Ky =0 C,=0 Kl=0 C1=0 K1=0 C] =0 K1=0 C;=0 K120 Cy=0
P Ky=8 Cye3 K,=3 Cye4 Kp=3 Cp=5 | Kg=3 C,=6 Kg=3 Cp=7
0.01 0,608 1.0 1.0 1.0 1.0
0.02 0, 98 0. 995 1.0 1.0 1.0
0.04 0. 90 0. 95 0.98 0,993 0.998
0.06 0.78 0.87 0.92 0.986 0,98
0.07 0.74 0.82 0.89 0.83 0. 97
0.08 0.89 0.77 0.84 0.90 0.94
0.10 0, 61 0.869 0.76 0.83 0.88
0.12 0.54 0.62 0.69 0.75 0. 81
0,14 0. 47 0.56 0.63 0.69 0.75
0.16 0,41 0,51 0.58 0.64 0.69
0.18 0,38 0. 46 0. 54 0.59 0.64
0.20 0,31 0. 42 0.50 0.55 0.80
0.24 0. 21 0.32 0. 42 0.49 0. 54
0. 28 0,13 0,24 0.34 0. 42 0. 48
0.32 0,07 0.16 0.28 0.35 0. 43
0.34 0. 051 0.12 0.22 0.32 0.40
0.36 0.035 0.09 0.18 0.28 0. 36
0, 40 0.M6 0.049 0.11 0.20 0.29
0. 44 0.' 06 0,023 0,062 0.13 0.22
0. 48 0,01 0,03 0. 075 0.15
0.52 0,004 0.013 0.038 0.09
0. 54 0.002 0. 008 0.028 0. 065
Q.56 0. 005 0.017 0. 046
0.60 0,002 0.006 0. 021
0. 64 0,008

51
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